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What Are MicroRNAs?
o 21 to 24 non-coding nucleotides
o that regulate gene expression by hybridizing to 
messenger RNAs (mRNAs)
o mRNA degradation or translational inhibition
o According to the miRbase database the human 
genome encodes 1,048 miRNAs 
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The roles of microRNAs 
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Regenerative medicine
o is a branch of translational research
o in tissue engineering and molecular biology which 
o deals with the "process of replacing, engineering or
o regenerating human cells, tissues or organs to restore or establish normal function
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Delivery consideration for anti- miRs
Viral delivery 
Non viral delivery
Scaffold mediated delivery
11
Therapeutic application of anti miRs
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Bone regeneration 
 modulation of specific miRNA might allow for 
optimized bone regeneration 
 miR-92a was down-regulated in human patients 
in response to trochanteric fractures 
 MiR-92a targets integrin alpha-5 and mitogen-
activated protein kinase 4 
 So MiR 92a is inhibitor of angiogenesis
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Liver regeneration 
 Liver is an auto repair organ 
 Many studies have shown that miRNA are
key regulators of hepatic regeneration process, including 
miR-378, 127, and 34a.
 Increasing Mir 378 promotes DNA synthesis and target ornithine decarboxylase 
 Decreasing Mir 127 increase hepatocyte proliferation 
 up-regulation of miR-34a suppresses hepatocyte proliferation 
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Kidney regeneration 
 cellular repair through mitosis and proliferation of neighboring 
cells
 pro- angiogenic miRNAs released from endothelial progenitor 
cells following renal ischemia-reperfusion injury 
 possibility could be to culture stem cells ex vivo for
reprogramming and deliver them to damaged kidneys 
 Diabetic nephropathy (DN) is a chronic, incurable disease that is 
the most common cause of total renal failure 
 miR-192 as a potential target for inhibition in order to
decrease the collagen accumulation associated with DN fibrosis 
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Muscle regeneration 
 miR-1, miR-206, and miR-133 are responsible for 
muscle differentiation 
 presence of miR-206 improves skeletal muscle 
regeneration in Duchenne muscular dystrophy 
 Mir 203 inhibit skeletal muscle proliferation and 
differentiation by inhibiting c-Jun and MEF2C 
and may be a potential therapeutic target for 
anti-miRs 
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Cardiac regeneration 
 After an acute myocardial infarction, the death of  cardio myocytes , 
Cannot replaced by endogenous regeneration 
 the heart susceptible for unfavorable remodeling and heart failure 
 adult stem/progenitor cells 
 bone marrow–derived proangiogenic cells 
 mesenchymal stromal cells were shown recovery after ischemia.
 Embryonic or induced pluripotent stem cells have shown 
the highest capacity to replace dead myocardium
Myocardial infarction, profoundly disturbs the expression of  miRNAs
 MiRNAs also have an important inﬂuence on stem cells 
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Mir 126-mir 296-mir 101-mir 221-mir 24-mir 21-mir155-mir 34a
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Mir 1 –mir133 in cardiac regeneration
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Wound healing 
 Wound healing requires 
 sequence of stages known as coagulation, inflammation, proliferation, 
angiogenesis maturation, and remodeling, which are tightly regulated by 
miRNAs 
 Mir 155-let7a-mir221-mir4661 in inflammation 
 Mir378a-mir200-mir210-mi198 in proliferation 
 Mir221/222-320-200b-mir 503mir17-mir20 in angiogenesis
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The roles of Mir s in neuroregenerative medicine
Mir 21-MBPs
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Reprogramming of cells to pluripotency and using MiR
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